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(54) STARTER OF PRIME MOVER AND STARTING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To start a prime mover with a power 
transmission device transmitting the power of this prime mover 
SOLUTION- A clutch motor 30 and an assist motor 40 are installed in a 
power transmission device connected to a crankshaft 56 of an engine^ and 
they are controlled by a control unit. When an ignition key is in a starter 
position is detected, this control unit makes a constant current flow into a 
three-phase coil 44 of the assist motor 40, securing a driv.ng shaft tight, and 
simultaneously it makes a current flow into a three-phase coil 36 of the 
clutch motor 30 so as to make a starter torque TST act on the crankshaft 
56 from the clutch motor 30. With this constitution, since the crankshaft 5b 
is cranked control over fuel injection, spark ignition and suchlike to the 
engine is carried out with this cranking, thereby starting the engine. 
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r 

»i¥9 -4 2 12 2 



^ic*s^^n5iHifeM^ cornel* t-f s* i com 

StrfSSB 1 0«»«(C*3*tSfflrlElB 1 *5J:tf® 2 <£>u — * 

m^WE® i osft^i-ct 9 i§ia=*fliefc* i <^iw 
we® i <Dmmm.<om 2 co u ~ *t^<£- £ *x £ ® 3 co n 

— ^Sr^U R®30>p — ^tCjfe^SftSBCtt* h/v 

%%% 2 <©«»ttt«rii»rr s® 2 ^vfbflwniiiH £ , 
we® 1 (onmmmm^it lt we® 1 

{i»2(0«»«a2»EB*^U-C»l£-rS«flESf 1, ® 
R«HMS*S*Lfci:#, WE® 2<on — ^dg^ixS 

«te*i u mmmmm&mjjm*? 7 

[MM 2] «re**^iM»^»i*. WE-*®* 
d^x. ^n/c^c j: 9 we® 2 <a«tt«ii2ibi3K&#j 

« in 2 commissi o 2/ ^ t -r s w t -cwe® 2 

cop — ^Jc»-&S4x5lsI<BttS:o 

K*;fce>nrt:«*>l;iJ: 9, WE^ ^ ^x^coKitcWE 
® lcoSKrf&i-J; 9fflrlEJH»«otU*ttic:*DAe>tts b 
yi^ <hs§!^— co R^ 7 ^v^f^o-cWE 

^ 2 co a - ? izife^ $ *x& Inltstt K tU*-f £ £ 5 WE® 

2 w«tt«KttisiK*f6"j» fci 2 (Dmmm&mws-tz 
[mm 4 ] m*« 1 ia*oDsiii*o*&»asit"Cfco 

WE® 3 co o — * K S *x £ EnJi&Jfc i -12 it e> ti it # 7 
y^b. 



WE ^ 7 <9 USE* 3 CO o - * £ ix S EHE 

iog^^^i, wE-^sfai-^^n^m^t-ct 
*9 we® 2 (Dmtb^iHttiHiss^^j^ we® 2 <omm 

m%mW) LWE® 2 co n — ^ Six 5 @Ctt(:: h ^ 
eaSttS £ 5 WE* 1 <o«»«B«ilHlB*:««iL-C«r 

mxms] swE«2^*-^«i«i*att, we®i 
cosKmi- <t ^ we* 1 co n ^ ^ mmm 2<d*-$ t 

»W^|fiHEprfiBft*2<0o — ^irSrfl-b, ^^2coo- 
^tciB^SixSlHHtett* h^?<D&t)$&k-fZ>mi <om 

mmm 1 <omMm^ # 5 we® 1 *s j: t/ib 2 co u - * 

IB^««W*JB'&^SftS:»J»-t"S WE® 1 co 

«ftfc«TE* l (ommm^X K> H^pTtEftJB 1 comib^ 

WE® 1 omSl^O® 2COn-^td^^ix^®3(Oci 

^ com^i M -T £® 2 comtb^ . 

t&m 2 comi!j^$rig»ii-^® 2 comK)^i?Si[HlSS^ , 

we® 1 <ommmm&m»$:fr utwe® 1 (ommm^ 

hm%L\^tLm>t>*Wz-%b&\z, WE® i*5J;t5/*fc 
Ji*2 0«»*12»lHlK«r^U-C»jC-t-S«rE®i, ® 

ea««^^*+*ttEJiR»«i*»»i-*ttibS6«-efco 

SS^Mffli It WE® 2 comK^^^ib bWE® 3 co ci — 
^JcJg^*ix5lll<5«*lHl<effi»bTU^IRlc. fflrEH 
AteaKB<7>31te*ffit-lCCTai*SttsmEJH»*^ 

fe«*t^J: 9 WE® l co «U«!tKnisIK«:ffil» tt WE 

nKommmzmmis. WE^sb^cotu^w^^^^^ 
>y-rz>bm^. m?7^*^y<nm^mM%k<nmii 

$tHc1)\\?LbtiZ> Y^? b$&¥\— CO h^f*. &?7>* 
V ^t^{*o X WE® 2 CO ci — ^ (iS^ * tiZ E<E«l^f+ 
*D"f 5 J: 5 WE® 2 0«lbWBniBlK«:mffl LTffi 2 co 
tttbflBSrRHb-r S ^ ^ — ^ ©JfflJ^a t , 



(3) 



#Bfl3p9-4 2 12 2 



»W^I5MEpniB*»2<Oi3-^i:*:*rU ^2«on- 
KM 2:. 

flfrism 1 <&«»«Ki3tt£«rE* l*5.fcU<3S20n-* 

«*«:i»e» i j: 9 0*^** i (ommm 

<z> h t -r z> m 2 <o nmm t , 

j: 19 mejb 2 ottnwKttisiKfrfHVP tt^ 2 omtb 

stria® 2<d& — $ \z.m% s ft 5 mtew^ o ^ ^ t^^n-r 
mi5^^-^ffi«*ffl^a^«ts«u* s *sftfc^*. 

fflfEn s/^^ffc^J: !9«rlE»20u-^^e'&SftSlHl 
ftfcm^H J: 0 fltrEJS 1 <0«»«HE»lsIBS:»J» ITS 

tttt£. 



fifriaa 1 is it ^ fflE» 1 *s * 2 <z> n — * 

.liff1EJB»«©ffi*tt^^Sft$JB 3 <Z>n — * U 
BfclB3(Dn-^tc^*ftSBEIHtb*<7?ffi^«hSr h/^ 

© uu 4: -r z> % 2 commm t , 

2 (omMmzmm-t %m 2 <Dmw>mmW}\B\&k, 

b\B\£.^fzmjj&w*-z>t&^, mem 1*3 j; t*/**: 

fflrta® 2 ^ o — ^ s ft ^> [HjteW^iHite^ib l x ^ 
mE»*eitas«^ac«*(-«?i:'rffl*sft 

^^«ffiS:*PB*-rst*tc, tUIE— ^m^ii^^ «bft/c 
J: 9 fltflESS 2 (0«n«Klbli]K«:eJ» UT«rlE» 

2^mni*^i2ibu, mmmmmcDmtimz??^*^ 

y-f&x?-? #J»#a R ^ 7 > ^ > ^ l-i* TWIB 

«fEJH»*©W*tt(-te'&*ftS»l^o-^i:, RB 
^(^«-&*ftSlsIte<4* b^^Otti*<ft4:i-SW i <om 

tfrlGm i oiiii-fc it 5 mEJS i *3 «t t«& 2 05 cz - ^ 

t^|:«I|ES 1 <om»«i- £ 0 [Hj^^Sfl l 

&m 2 (Dmrnm^mm-r %m 2 tomnwam^K t . 
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2 (Dmmm^mti t «:« *. 

HiU 

mmm^um ltihei i * ^tx 

«EffBJDR»«ro ttJ*tt«r ^ 7 >- ^ U . 
i <d o - * £ m^t-^ \J&% i o n - * ma* Lttt 

^cs^n^ew^ wi^^a^^-r^mi^m 

«rE»10«»«^»2©o-^*w»-&*^S*3<On 

tm 2 <nmMm*mtoirz> m 2 ©«tM«e»iHi» t . 
mmm 1 o«»«ih»ibibs:^ urttrE^ 1 <ommmt- 
bmttistcMJi&Wx-z tm^, atrESins.fctf/**: 

«»2©«»«iH»lHlKSr^Ur#JS"rsffirE»l, * 
*3 it -5 ttEJDKttW 5 T?*> o 

&£r»j» u-ctfjE^ 2 (Dnmrnzmfo untiE^i 3^a- 

mti&W£iWi<Dmm#;M\zfc ct tti* $ tt 5 ittrEJEi»« 

K«#^ttffl* s **^fc^*^ WE— ft««l(c#^e>ti 
fcS^tc J: 9 ME* 1 <0««i«iK»lHlKSr«J»L-ClWrE 

v^l^oTflfrEB2<oci — ^(c»^Six5lsHEtt^«- 
2JD~r £ J: 5 *E* 2 aUMIWttlalB&Mtti LTI 2 o 
«»«SrlE«iU 



[0 0 0 1] 

*5J:TJt*&«b*ifelwBBU. BfL<tt, J^tb^J: 

[0 0 0 2] 

J: 0««M^JIS^UTJB»«^»^*:ea-*"S»*e3S 
**$tbT>^ 4«BBB5 3- 1 3 3 8 1 4# 

[00031 ^^6om^$*^miti^P-^^ 

1 7 7 2 7#<^#^) o ^ 7>^r>>/CO 

[0 0 0 4] 

S«) * S: S r -C # * v fc S o 

[0 0 0 5] 1 7 7 2 7 *^#E 

(fit) (i-^T*fo>9. »I^h7^5y^3^*3lt 
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[0006] ^xw^WibW^teifclSltfei^iRiWl^ 

[0 0 0 7] 

l(On-^t:^ It ffi^WtclHlte pTffi** 2 ton 

;^©a*«tt5*i©*iiii^ strie* i ^«»« 

I C £> 5 WE* 1 *5 J: 2 <D a - * m <D mM&) 

- * ^ cD^t-^ c 5» 19 nHstcis SrtfrfEfg i o 

^tU tt« 3 <Z?o — ^ tLSHMteWiS: b^^^ 

^,^2comSbmiiS)lH3S&i:, SfrffiSS 1 <o«»«««IhIB& 

£^ L-ctfflEJR i <ow»»^bia*ufcm*«r*^s t 

[0 0 0 8] w 5 Lfc*3SWW^ 1 ^JIlftfti0>teib3iS« 
[0 0 0 9] ^o»i^Jll«i«<ojt6»36tt^J:ntf, 4# 



[ooio] irr% ro*ioJB»«KZ)*6»aSBi-i3 

2coa«j^^n ytrffl&b-r* ::4:T?ltM£*2 0n — * 

[0011] mi^j®tbm<^*sa^et-*5^^> 

tt^ ^>^>^tc{*o-CmTfS^2cDa — ^ 
[«IK«:WJ» Ut m 2 60«tb^^^Sb-r £ n t "Ctt* 2 o 

o - * £ & me** * ni y ^ ttHR^-r s *> 

5t<oitS^i:fC#5o Sg2<£>mib$£ 
[0012] »i<^]S»«^*&»««(ci3v^T, itrie^ 

mm 1 ^«tb«iz«iiH]B«:»j»b-csfriBK 1 ^mt(]^^ 
[0013] ^<Dm&-e\*s << ^3 

^Lrm2comtb1S^iHK)U, l2(OD-^i:^^fli 
<toai^ttt-e^^ix5 J: 5m 1 <D«»««ttll]K«:WJ 

[0014] zLtommzztiiz* ?7y^\z&*)mz<r> 



(6) 
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[0 0 15] r. 5 Lfc^3ton — ^icag^SftSEHEWl 

fltf e» 1 to u - * <h ffiGff 2<OD-?i £l®i8£tfJ K o v 
1-*ui, ^2^mtb^^0«c©:-cilitj«ot±i^iW^[Hie- 
[0 0 16] *3gMo»2<OJBi(j«l<o*&t63S«tt, tB* 

£ E»W(-*S'& LB£f§ 1 <0 n — ^ tc>ct Lt ffi*tWU:|HllS 
^ffifc«2 — * irSr^U 2^a-^i:^^ 
ttSlHUstt*" 0) UJ** 1 ^®tb#<t> til 

ESS 1 ©«»«(w*5(t 3 S9ism 1 *5 J: tffg 2 co u - * HQ 

— ^ £5 2 to n — ft com\Ct£ leHEJCiJS c^m 

* 4:fltrlE» l <£>«»«K J: 9 E£ »T*6* JS l 0>tt»«12 

£fl3ton — ^l:WL, K!g3 ton — HI 
CMS: h/u^^a^jttiri-SJB 2 ^2co 
«tt«4:»»-rSJB2<Z)«»*ffi«ilHlBi:, fifFEfg 1 <£> 

»«iztiiimK*^u-c#Ji:t"5S(rE»i, »2<z>«»tti 

ffl LTiitjEffl 2 omiblS^^ib LiifrfeS! 3 co n — * 
^^nSIeieW^lHlte^itjUT^^^ic, ftfjESb^eit 
J6«0^ttffi(-J£CXm**nSffiEJDStt«0*6»BB 

£^fc£#. «rE-*«*i-**e>^«*^J=5fflrE' 

m l <o«B««»leIBSr»J» LTtUE^ 1 toSS«£:I* 
»U StrEJJR«i*^ffl*tt*^7V^>^Si:*{^ 

2 (ommmmmm^mm t-ci 2 oMMa&iaw-s 

[0017] r<o*2©ia»«o*&i!iK«ii, -*m?ni 
(i^^bn/i^(-ct 0 mMwrnm^zum its 2 

0>fltft«S:12t& U ^3 ton— ^ic^-g-^n^lHlSGttS: 



[0018] ^<Dm2<DfwMm<oteW)mm^£in\-£, % 

2 0«lMft X r> % 3 to n - * l r ^ 5 ft 

m3ton-^ic^^n5iH]teWi-^i:^) hAs?<omfc 

[0019] *«W<oS 3 <aJEgntt0teM3£Ktt, 
totU^Wt-^^^tl^mi too — ^ir, 1 co a ^ 

t mmm^G- ukss 1 to * - * u:# urti^icipite 

T*t6ftSB2 0n— *££*TU S£|g2con — ^MJg^iS' 
Em 1 tomiM&d^ (t 5 WE^ 1 *3 J: 2 tf> o - ^ ffl 

-^ < bm2ton-^^tofpi^^c5?t | 9 

* SrtllE^ 1 to*E()^lc J; 9 [h]£ PTflg** 1 OfflbflMi 

mm&t* «rEJS»*wa3*<w-tt'&s*xs»3on- 

^Sr^L, ^3tOn-^tc^$tb^fSJ^Sb^tOtU^i 
$i^r b^u^ toth^)Wi:-r^^2tomilJ^i:> ^^2to« 
»«Sraz»"t-5*2^«;»«BttlH]Bi:, ffifE^ l o« 
tt«ffi»I5lB*^UT«rE»l^«i&«*>?>lH]*Ufc« 
^^fx.^i:*l:, «rESBl*3«tU 5 /*fctt*2^««i- 
«aZi(ilHlB*^LT*Ht"t"5fl(rE*l, ^2(OSlil: 

ttSB9EIH»«*^»i-5*&»aS«"e*>oT, -f^y 

K«IUidS3fcSn^:i:#, WE- 
ft«ftt-»>L ^tt/cm^^ <t <9 fitlEffl 2 tomibmiHlblH] 
K*rfH»UT»2<o««i«*BBibU, SMEDKMW^a* 

>^(cf*orfflrEiB«i«^^*W*^^^*ff* 
[0 0 2 0] r(D*3©K»«o*6ibiSBtt, 

^#j»#S35n -^m^tc^x. htitzmti^ 
£vm2 (omwmmnmmmn i^xm 2 <ommm.^m 

oj®»«<o*6»as«-eti, S 2tomtb^tom3con-^ 
^it)^totB^tt^^$n-c^575^, rto^2tom 

[0021] ^mz<omm<ommm^xin\i. » 
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[0022] :o bfc^ 3 (DmWstitot&iSiSiUtets^ 

fflG ci y ^^gk|cJ;r,iWlE*20o-^li^Sn5ia 

[0 0 2 3] r<D«fiScT'li, a 

ixfca^/l- £011 rom»tttSE»lHl»SS:fW» tTf l <£> 
[0 0 2 4] r<D«sS;lcj;^li, jBi<o«B«tJ:9JH 

[0 0 2 5] *^^C0^4©H»l«W*&iij^ttf4> m^j 

t mmmzna-er uws 1 «> * - * L-ctt#«jKisiB 

ixSEHBWi-S: h;^©tilMtt5^iroiaii, lit 

— * t s 2 (O o — * t <nffl keg. c 5 m t» [eiteirfS c^m 

tiMejBi*ij:u</*fctt*2»Mii- 
J: ^SdfEllib^wtti^W^o - y *fctt& Six, 

*re-*«ftfc»*. J: o tfre* 1 
Kibiatt*«Jff L-cmrism i (ommwi^mm umie* 2 

let 9 gr!Ef& 2 WffiiftffiWefblelgS *»Jffll L T#IIE^ 2 W 



[002 6] Lfcffl 4 <Z>ISlM80>te«)361S«u ° ^ 

m i^sfc i <r>mmmt:mm lis 2 w o icas-g- $ nz> 

^IbMSferofS w^tU^ ft £ tvfc i: t , * * - * f6W# 

fciw*PLT*2«>mib«*rraHiu mwimnmxwizt 

[0 0 2 7] r»JB4©W»»«)*MbK«t-*iT'tf, fS 

^3«:eab-CV^5*t>lc, JS2«>Wb«lc.}:9IS«(i«*: 
ifett-f 2> - t &XX t So 
[ 0 0 2 8 ] Z 0 Lfcfg 4 (DWMWi<OihWimm\^^ 

[0 0 2 9] WiOf 1 K>JR»«ro*&»i^(i. tii^ 

- 9 1 % 2 <d a —9 1 <om^± c 5 » •? @*st-ic c^m 
xzifimm 1 romwj^i- i 0 0^***5 1 

m»i^4rSB»-r2)m2wmsb^iEit)iHi8Si:, Mia^i© 

WIBJBl*sJ:tf/*fcttJB2«>« 

ibi^iEtbiHisssr^- L-cattfs-rsiwnE* 1 . - * 2 

^ic £ 9^riam i ©««iaHnttis]B«rtt«u-c«iiEiB 1 

^v^l, fofy^^^yicw^xifimmthm^nmn 

[0 030] <0«*b«»*«b*8sK J:*^ W 



(8) 
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0 -hftX+£Z> 0 

[0031] ^w(nm2<DmW)m<Dimx&&. ftx 

<h Ii^)t:^ UK* 1 <E> * " * K*f U-"Cffl»WJ-lfiHe 

IS* 1 CDH»$S & 5 «T1E Jg 1 *3 J: tf* 2 o— * IH 
— ^ £f£2(Ou — * t<^lffl^US»OlHHE^lC^fc« 

mmmmW)\B\&&ftL,xmmm i ©«»«^bisi*ufc 
m^***.***^ Mis*i^<t^/ / ^fciim2^m 
iba^ftiHiK^^u-c^jc-rsfltfiE*!, *2^mtb« 

«p it striB* 2 (Dmmm&mW) u«ria» 3 <z> n - * tc^ 
^six5iHHE(ft4riHitea2»uTv^*4 i (-. atriBi&^e 

hA^£r. ^^^V^r^^l-#o-CtfrlS*2cDu — 

«-&sttsiaie«(-f+*o-f s J: 5 iwris» 2 ^)«ttaw» 
in]SS^»ur*2c7>mib^^^ifeu, utriE^^^y 

[0 0 3 2] r<7>JB2^)J0R»«<O»»*iftJCj:tLtf, IB 
2 f9 * 3 co n — |;ii!j*§H£*U*0^* 

m3^n-^tc*g^$ia^lH]Gtt(c^U6 b/i^<z>*ft 
[0 0 3 3] 

[0 0 3 4] *ioflg«Hfi. illrfEmifc^UMtfnvf 

miE*2o«»«^e>«/3«rifii4«rffi*iHiK 
^ uT^ris^ 2 <Dmmm^hm± Ltzmx&Wz-znm 

[0 0 3 5] :)thtf, »2<D««l«fcJ:9lHl£U;fc: 



[0 0 3 6] 

m^m^^xwiWirZo lain, *»wo-i«wtL 

TcO^i^coteftgEgl 0S:*jB^««UfcBRO«ll» 
oil i:^<fl ftMT^^^^^vs oi:, 

o&mmmmirzmTmm^-y h (bit, efi 

ECU^M) xy^ys ocom^WT*fe^^ 7> 
^^t7h56 9 tttt fetLfctt*e*3S«: 2 0 
tt^e*^®2 OSrPKl • StJ»-T^*Jffl^«8 0 kfrb 

[0 0 3 7] xy^y5 0ll #y y VKJ; oaBESft 

^66 ^^LT^A uytffi* ^ 5 i a> e>*a* 

frh^f-i* V y tfa — * 6 O^^UT^^fcflSlLHl- 

[0 0 3 8] r©i^^5 0©16li, ±5fiU^J;5 
CEFIECU70lCJ:*)«l»StltV^, EFI EC 

aViryf 68, J®»«0 5 0 ©Aff**fflt 
A/£irVi^7 2. -3i ^v?^ 5 0O*a*8tUi"t'5*!a-fe 
>-i^7 4. ^ h y tTrt — ^ 6 0 \ZWfhtl^7>^ 

i^7 6&U5IlIteftS-fe>'*7 8<Cif-C*>S 0 EF 
IECU70Clt ^Ol, 0»J*.li>f ^=-y>a >-^^ 

[0 0 3 9] ^>^>-5 0OUi**ll"C*)S^^V^'>^r 

7 b 5 6 \zm v Hrt fetbfc»*ea»« 2 o a, lEttw 

2 2 CJ:^f>f77 Uy^t^t2 4 

sm»2 6, 2 8i^ii^H5c r<oB*e»as«2 0* 

t^Ktt ^^^7 btf&iSB yir>-ih8 4 J ^T^-feyi--< 

6 5^^tgS^tl^ 0 ftiW3£fi8 OfS, Jb 

a:UfcEF I ECU7 0£ffl«l-J:SK a^cOif®^:^ 



0) 



-4 2 12 2 



[0040] i2it®j*e*gf 2 o^i^ft^essas 

fi2 0*Bft»J»i-5»JW36«8 0^)«l5S:«*t5i 

* 3 0W7'>^ h^e— ^ 4 0 0«5SSr^i-WffiEI"t?fc 

hs 6(o-«^»t)f*ttibnfc»*e»3S«2 on * 

tftfttcte-frSixfc^^y^—^ 3 0 rcD^ry^ 
^.-^ 3 o<ZM — * 3 4 ClTOl:^^f:P 

-^42 h^e— * 4 o £a>fc1SfiK$*i"C 

10 0 4 1] ^ 7 ^f 1 ^^- * 3 oti, g}2 f^-r <£ 5 
in* T — ^ 3 2cDF^J^oit-^<:^^ : 5"3 SSrflli, 

3 e^mm-r^mmmmmt lt^$^tv^ 0 cco 

Ht§=i^/^3 6^1^3li, IS 46 3 8 

3 9 ft, f*w bfa — 9 6 0 t^Rtf btt^IfiHsft-ff 

[0042] h-=e— ^ 4 o £>f*]j$ffi;itrt&£ 

4 411 ^ 4 5 \Z.mfe£tltz^V~ — ? 4 3 (-#11] ^ 

ffilcil 8HS«<z>*A«^4 6asRite>;ix-ci^o Tv- 

^b^e — *4 0"CH ZL<DfctKM&4 6 (C<t 

* 4 2dS|iHE-rSo * — 9 4 2dsaitrtWt-)B^Six^:«i 
H »^eai6«2 0<Z) h/^^<Offl*tt"CfcSiZib<ft2 
2-C*>?>, iZ»lft2 2Kli, ^coEHte^^e dSrSltt!"t- 

5 u>Ow<4 8^RJt<b*xT^£ 0 i*®j*i2 2 
H ^4 StiRttfcix^Ty ^^4 9(C«tf9**$: 

[0 0 4 3] m%?y 9 3 0 bTis* Y^— ? 

4 0ill ^7^f^^30^yfn-^34^7 

-^ 3 0, 4 0<©BB»*1M&«:Sx.li, ji^v^5 0 CO 

* — ? 3 0<DT — # 3 2^W W-n — * 3 4C 
eastbfci:*. Tv'* h^e— ^4 0(cJ:5lHie<t 

[0 0 44] h^E~^ 4 0 H aWo3c^tt3=T?H 

^3 0fl MK3 5^tt57^P-^3 2^Z 



ffia/f;U3 6S:«^>'tD->?3 4t), ifcdleHE't- 
5J:5«fiRSttrv^o trt?, ^77^-^300 
Iftf&^f^t'o^T, H!2£:ffli^-tffi£:i-5 0 
^e— # 3 0<DT$# n — 9 3 21*. ^7>^^t7h5 
6 tC«^^ttfi^^-^5 7<7)^Ji^^JEAfc: 0 >'5 9 a 

y^3 7A, 3 7 B«rffl^T>f — * 3 4dMsttsg 

fit. Kfttt2 2<o— »36SH5ESnrv^o 
[0 0 4 5] T ^^n — ^ 3 2 l^A^H 3 5#Rltfe 

J£Wett4«R(tbtbT*3?)s 7**n — *3 2£>rt« 

^iCX ^nfa-t^-i^v—Z 3 4 (7)H*g^ A-3 6 
H — ^ 3 4(cRtt?>tt^:W2 4ffl<Z?^n s/ f 

^g=i^yW3 6 0=&-^ii, [Bite 3 8^^b^;^l<^#t 

«£&£tt£«fc9«tt§n-CV^ 0 rtD[aH5h^>^3 8 
li, >r-^ 4 5 |C@^ ^tlt-ftti 3 8 A t ^ y t n 
3 4tzU&£tltzmW)$&2 2\Z&K>ttrtbtltiZ.?k 
«»3 8Bi:H4^ -Sti3 8 

At— »C*it63 8 B^cor^T% <9 » t) 

i-^^t^x^^o Jfe*5. HtS (U, V, W*B) ^IS 
^r^ 1 ? Bi!!)i-5fc«)(c, lilteh^^^ 3 8 Mtt=ffl#a> 

[0 0 4 6] Blffi-TS— aOjkiMK^B' 3 5 s&SJKrit-T S« 
>f >"^n— ^ 3 4 (^R(t b^fc = ti = -f^3 6^ 

2 t-f >"^-n — ^ 3 4 t iiH*<£>^£ffV^^-f~o il^ 

V 5 6JCil[JBSttyi:r ^^o— ^ 3 2 COIalte^ 
U8>M<0[Hlte!ft) ^-^o — ^ 3 4com&3kh<Dm 

$:3i^Z>Zb\zfj:Z> 0 ^77f^30M7^f 

^e— ^ 4 o<DMM<Dm'm^^^x\^ ikxyv—^^— 

[0 04 7] WS18 0(t ^77f^-^30^I 

•f-S*2^JB»lHlB9 2, P5«»IhIK9 1, 9 2^r^J^l 
fSWCPU90 N Zftlitfc^77!J9 4/i^ 

tssnti^o w»cpu9oit i^^W>r^o 

^D-fey-J-efc?). rtWlC, y-^fflC0RAM9 0 a , 
(H^-fr-f ) Rt/E F I ECU 7 0 fciiftSrffftpS'y 



(10) 



#i?9-4 2 12 2 



9 0 dti:, W//W< 3 9 75 s 3i yv?y[ElKftfi 0 e , 

> (T^-fe/^^Olftii*) AP, v-^h/^^^a^ 
tyt 8 435^^7 h^>a >S P, *10>iMH)lH] 
K9 1 (wK(tfenfc'2oO««fttjfeta»9 5, 9 6*^ 

^ ^ s/ ^mstft i u c , i v c , m 2 <Dmm\B\&icmrt 

6>ixfc2oO«i«*Hi*9-7 f 9 8^^T^ht« 
ttlua, I va, /<yfy9 4^M^t^ 

:frLTA*£*t-C^*o **** «**«ai»9 9(i, 

7 fy 9 4o«wffioita*fc«^y7 i y 9 4o±^o 
[0 0 4 8] ^/i, fpj»cpu9 o^btt. mi<omm 

IeJ&9 1 KKttbiftfc-*^ y^^^^-CfcS 6<@<7> f 
7^^Tr 175^T r 6t«»t5«WfSWl 
£\ Jg 2 0*»Ih1K9 2{ilRtt bixfc^^ y^->-^*^- 
£ lt©6f©h7^^T r 1 1 r 1 6 &m 

»^5*J»«#SW2 tisa**ttTV^So ii^ii 
[Ugg 9 1F^£>6{@C0 h7^^T r 17!?^T r 6 

tfeSct 5 2fi-fo^r-eia«s^ ^^il^t^ ^ 

7i/f^^3 0^ffi^^ (UVW) 3 6 

a*, h7V^ 3 8 £^LTg^£*vCV^ e ««7 

^ypi, P2I1 /^fU9 4£Oy7^i^'l't^ 

Aid, ^rtt^ixffilttStfCV^^b. MCPU9 0C 
£0 b^v^^T r 1 7?>MT r 6 O^NNW 

6^i«tt5«j«*. PWM»J«t-«toT»iHtt*jEK» 

10 0 4 9] fdl*\ » 2 (OKMEsIK 9 2 O 6 <@0 
v^^T r 1 lTbmT rl6t, 

^^^J«U-C^«9, -ttt-t'n. »10>tt»[E]»9 1 £H 

(i, Tv'* h^e — * 4 0O=ft=^f^4 4 <D%r*\^W@i 

y y^H r 1 17^MT r 1 6 0^->^FPfl**JW«# 
SW2CU: # = >f>u4 4-|^«(Eix5«a£ 

[0050] r o Lxmj&£titzmmm<D^>^^<vte 

9^S^lT$S!:»tJ: 5 b-tZb. 



y^l 9 0»WLf:EF I ECU 7 0ft. Sifi-f 
0 — »J»-W ^.5 8l:J:5 j&**J»* 

9 „ SJ«l8 0OWCPU9 0lt COH 

[0 0 5 1] — **&3-e«:* fl»CPU9 0ft * 

^ Ut-7 7'S10 2) , »C(^lHME»Ne^ffl[0t?fc5 
^S^oWWrSrfi 1 *^ Ufy7 p Sl0 4) 0 ^coyu— 
^^^t/tiU^tt^ll^^-COai^^^S OOleJte^CN e 

*t?-f(c»j»*«tihur (^^s 116), 

xvv?y5 0C0[H]teScN e)&S<iS0"e*mi, — 
S&3SfTi-£fcOfc«»rU SSEFIECU70^ 

9 5x9 b"t>^ — ^^7 9^^ytfc5^iw 

3,^7 9^^-^ic^nfc^tCtL SiiJW&r 
flEjh-f-SO"CfcS (^r-s^.S 1 1 6) o 
[0 0 5 2] ^^-^^yf 7 9^i:4oWtl 

if % EPbi£®bte2 2*s(hHE 

Lfci^J: 9 7^ h^-*4 O^B^-r^^^tr 

ft' 5 (^^S10 8) o SPb, tJiEt5^7S/f^ 
— ^3 OdJ: 9 — ?m<D h/U^TSTS:^7^^^-V 
7 f 5 6tntt^ SiirfcBBL Htbtt 2 2 3Wh]|EL*^ ^ 5 

tr, ^ibtt2 2^r->^ h^e— ^4 ot-J:'?-^— 

[0 0 5 3] t^t, ^7^^-^3 0i:J;DM^ 
ff«5 Ur^S 1 1 0) o JlrflcMKf*, H!5l^0iJ^ 

51^^o^iJ^itc^fflv^btL6o ^Ti:^7 7f-^-^^J 

[0 0 5 4] ^ 7 Hj5{^^-r 
J; p i-, *-fK»*a 2 2 OlElte^S 0 d l^/M4 8 
j^bBWW&W&a (^f^^Si2 2) ^sff<cbix5« 

b5 6«6ftSfi-e^L (^7^S12 4) , 

12 6) o EP*?, 0 c = 0 e - 0 d &mW1rZ><DX*h 

So 

[0 0 5 5] fttC, S«t^tiJg9 5, 9 6 ^£9, 
^^^ — ^ 3 0COH*S=i>r^3 6<DV^b VmztfttlX 



(11) 
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y-f% 1 2 8) o «dEtiU, V, W^HffiKjSfch/O** 
( = ffiSE*) *fx*5 (^T'^S 1 3 

ldc 1 J ^(Bc-120) 
J*] [-cos(6c-120) 

[0 0 5 7] r.rt*ffi«8C»*n*5^tt. 

«t«-«*l-fc«. ^7y^-^3 0tC*5JtSb/^ 
«^«Tc* — **3SBrm-TST) 

atn^wat uc i q c 

i 32) e *t«t<z>5£ (2) <Dmn^n^\ 

(3) 5 orcfcSc fc*5, 

^ ^»J»^S-C(i. h/^iS^ffiT c 92 

■bM 2 2 OIEfs^fpJ (*Pi3& s #ifiti"S*lP]) u:flUHi"5 
hvl^SrjE irfyx) tlTV^^b, 2 2 ©ag 

fx) kttZo 
[0 0 5 8] 
[ft 2 ] 

AIdc=Idc*-Idc 

Aiqc = Iqc*-[qc .» (2) 

[0 0 5 9] 
[ft 3 ] 

Vdc=Kpl- Aldc + ZKil- Aide 

Vqc = Kp2- Alqc + ZKi2' Alqc - (3) 

[0 0 6 0] Z ZX\ Kp 1, 2WK il, 2te, 3- 

[0 0 6 i] ffiJEfg^fllv d c , vqett, m 

imi * t(Dmm& i (wtt«i-ssf5» (±* (3) 
^mm i*£) t gi^a i <o i iii#£>iB*tf>* w# (*sa 

JEfi^fit^xry^S 1 3 OT^&ofc^&cOig^&lC 

^S134) , HR(C = ffi a>f/U3 6 l£SMJD"i-£«BEV 

uc Vvc, Vwc*#fc5*&aS:fr*5o #®J£ 

li, (4) (cJ:«9*^5o 

[0 0 6 2] 

[ft4] 



0) 0 ffiWSlftli, ^^S^^tWi^di, q 
*0««tt^«»i-S-i:"C*f9, (1) 

[0 0 5 6] 




- (1) 

cos Be 
cos (Be - 120) 



•sin Be 
-sin (6c -120) 



][£] 



Vwc = -Vuc - Vvc • •• (4) 

[0 0 6 3] *IS£<a«J£*JW*. ^10fgiblH]S&9 1<0 
h^y^^T r 1 »ST.r 6 <D^r>^y^W\\^^ 9 t£ 
Zti'Zfrb. * (4) ^J:or*4?)fc*«EE**fii:ft 
9# h^v^^T r 1 Tb^T r 6 ©tf-^BMB* P 

TST) "Cfc "9 > RUM2 2frTi/X h^r-^4 01- J; 9 
[5H5L*v^J:5(-B3£*tfrv^53&^. MM* 2 2 <z>i£ 

5 6l:Mt5r^:l^^ 0 

[0 0 6 4] n 5 Lf:T^ h-=e— * 4 ooflfcBfMSMs 
J:^^^^^^— ^ 3 Oco^J»lcJ:i9, I*S)Wi2 2&(S 

Ltl#, ^^^VW^W. EFIECU7 0 

* 3 O<0SJ»&Lfc«* »WCPU9 0^ m^^S 
0W|H]<E*NeS:R^^ (^ryT'S 1 1 2) , ^co 

Ne*S^^*J»-C#SlHlte»NST£JlT-C*)ixtf> *X 
^S10 6t:lotMLf:Ml^ii^tc 
[0 0 6 5] ^5 Lfc^7^f-=e— ^30icJ:S^^> 
*^>/<h, EFIECU7 0l:J:5i»*»t»IWW 

9 >?^^7 h 5 6 0[Hl^ftfi±#-t-5 0 ^O^m. * 
fo,7 P S 114 X^^v 5 ^ 5 0 <7>[H]teftN e ^IslteftN 
ST*±lH]ofet2pJBfSix5^, »J»CPU9 0li, 

-^fflo»j»*ffjhL Uf^sne) , ten 

[0 0 6 6] J^±fft^L/c:**-*&S(cJ;«9, ^i^- 



(12) WM¥9-42 122 



[0 0 6 7] ftjb\ ±1B**W-C(i, ty^^sifQ) 
BSL fEK)tt2 2^0EL^«]; 5 SUM 2 2 Stt^* h 

2 6, 2 8 icl^^eit^^l 1 !^ 7 ^ 

HH2 2^jp]^u^v><t 5ffiW)Ni2 2 **n5lcH^-f"S 
[ 0 0 6 8 ] *3Bffi«"Ctt, offlrc*: 
^tr4n^^t-CK«tfc^ K»tt2 2*>feli» 

■SO^p^T^^lirU r^* h^e— *4 0©lal 

[0 0 6 9] r 5 LT3i>S*>5 0asJ6ft£ix5£, ^ 
y^y5 OtCi: ^ ^if^^^/^^l^eilii 2 O 
(CJ:f9i2»«i2 2(-eaS^So BJ^eit^M 2 0 <^Et) 

yi?y5 0^EFIECU70ia SSHESit'L, Sr£<E> 

8 0J&MH](tob7>'*3 8^lt^7 30(D 

=tB=i^^3 6 tcfpi^®«^MLrv^^^i:-rn(L IP 

1 <DmW}\B\%& 91^h7 >isX#T r 1 7?7MT r 6 

3 2 i:-r>^D-^ 3 4 ^l£m«(ft(^<^£^~C^ 
r 1MT r 6^7^iott^^^ = 
[0 0 7 0] fH«P3£B 8 0 0>#J#PC P U 9 0 *S#JWft# 



2 2<OlHie«i:OffllS .CS^»;t*Ui, ^yf*-^ 

3 OUfcttST** n — * 3 2 i>f W"n — * 3 4 

*cz — * 3 2 £>f>"?-n — * 3 4 t 36<Z>» 9 * s fiH£ 

^7h5 6<d[h]$5$:J: 9 (i(&t^lHlte«c"e>r — * 3 
4lilH]Ssi-5o r^^fig-C. 04^n/:t^^/^^ 
9LV^*^* S 7^ h^— ^ 4 0"CJH»S*t5 £ 5 
IC X fflSCPU9 0^m2OP»3lH3S&9 2^J»t6 

b^E—^ 4 OlC*3V^"C>/^3ftS36*"t*So is 

7^^^3O^b04U rtt^rv^h^e—^4 

OiC^-f^- t-C, I*ib«]2 2£tIl$s$:N2, 

T2-eiH]<Ei"Si:v^5r^lci*S« rpUT. ^7^f 

[0 0 7 1 ] r 5 Lfc»*e*36K2 

^— ^4 0<7>^.(^J;f9*ra SrSEift"*" 5 r.i:<>r-# So BP 

f!)9 4j&>bO«*£:fflv v rTv'* h^~^4 O-SrlMb 

$ 3 0 0 h/W^T c ^fiSO^OT*, 3iVv?^5 OSrfltJh 

[0 0 7 2] rcD<t 0*f*JhLT^^ h 

^~>?4-0«>^icJ: 9*W*12tbb-CV^|B(c, ^y-r 
y 9 4O3S**BRMd$0fffifflJ: »9(£TLfc^^ ttffl 

tLTEFIECU7 0[lA^$tl5o EFIECU7 

or*. r<D«»3ft«A**nsi:, ^a!-rs^j»si®8 o 
[oo7 3] T^tTf^*^— ^^^ffSixs 

^J^CPU9 0li, ^fxyi/ySO^lHllctNe 



(13) 



9-42122 



$:U/)w<3 9A*fcBE^&3* (^f y^S 140) v * 

[0 0 7 4] Z<D/^—^>'&WTftii£tltt1$M-e<D^^ 
i/>5 0(©lHHs!SNe35SfflO-Cfcixli. — 
jlfrl'Sfc^irWWL, h-=e— ^ 4 0© b;^Jg 

4) o rrT% 7^ h*-^ 4 0© h/W^}|*«T a 
^ffij&ST^;* b^— *4 0©^U:± 9S2ft£;ft"C 

*b2 2© bA^). i;LTMW^^b/^^lT 

d*{-— ifci-^o r ©altera uxv^s a* bA-^ 

(4, Tf-tfr^? ^-i?>^6 5\z£ 9*£tiJ£ 

i/g^AP) irL-tttU;**^ mti F/^^fSTd * 
14, r^ffi$nf:7^t;v-<^^>3 ^APCS 

[0 0 7 5] 7 v/^ h*-^ 4 0© h^Jl^lT a * 

%Wtfrj&tfk. T b* — ? 4 0<D YJ\s? T a 
^Uib^^^lTa ♦Ul^s'^e— * 3 0ia 
9 ^ — ^ffl© h^^TST**Dx.fc. bA^ 

(B|3%, Ta=Ta* + TST) £ "T SfM»*frfc 5 t * 
in Uf^S14 6) , ^77^-^30i^J:^ 
££-£5 F/^T c — ^ffl© TSTk-r&ffl 

w&fttt? (^r^ysi48) o m 7 iC^-t 

^f^^^—^^M^—^^x*^ t*/* h*r—1? 4 0 
©$M<D#:lc^7 3 o offilWSrfir* 5 MHtcflB 

tyy^^z—$ 3 0 1^45 b^^TSTT'^^^V^r 
>^^{foT, T b^e— ^ 4 0 <D h/l"? T a T 

fflTa *t^7 s^**-* 3 OdJ; 19 ^^$^5^^- 
^ffl© b/W^TST*#*DLfct©i:-t"S^e>> 12«htt 2 

[0 0 7 6] TV-* b^t— *SJ»l?Wu f&J*lPCPU9 0 
(4, 4TK»tt2 2©iat5ftSe d*:U^w<4 8*»fe 

R^j&tfaa (^r^sieo) asfTfc:b*tSo & 

fC, m«^dtiS9 7 ( 9 8^<t<9, 7^h^-^4 0 
©Hffl^-f/V4 4 coUtBi: V^gi^^ftttTV^^a* I u 
a, I v a&fcWi-*teS*tTfc5 (^TJ//S16 



2) 0 =ffi©«a©ttSlA 5 "tfa"Cfc5r t^fe, Wti<0 
«j«l4, U«t V«©««lt*P3£"t"S 9#tf>b 

ffifl&StfcL Uf^S164) , KS^ltVda, 
Vq aCDRKSrff*^ (^^S 16 6), M^mffi 
*i^tt©a!ffi«aE|jl (^xy^S 16 8) ^tT^ot, 
7^ b^ — * 4 0 <D% 2 ©mtblHl^ 9 2© h7V^ 
Hrll TilT r 1 6 ©^->^-7*J»«FPfl**«>. P 
WMBI»tft4 5 Ur^Sl70) o ~tib<D!&m 
(^T5'^S164i^lSl70) J4> B5 iC^-f^ 
y yf^- ^»J»*Q i 3a<7>^7 L y7 p S 130^^1S13 

[0 0 7 7] r 3 LfcTi/* b* — *4 0©»J»*3J:T* 
^7yf"*-^3 0©«»i:,J:!?, 8t*ti2 2^©h;v 
^Ibftbl^Vv^ 5 o©^ =7^?i/*?y b 5 6^0 
«5^n5o EFIECU70fj;, w 9 Lfc^ 7 V^r 

B*** — ^#yg/w- fvttt; 7^h^-^4 0fcJ: 
^^7 3/^—^3 0©IW»«:byS:«, »CPU9 0 
14, ai^^^S 0©IhHEScN e Srtt^ii^- (^"T^^S 
15 0) , -<D®mm^mtmmX^Z®m&NST& 
*8^.fc!&*S : ^© ! PJ*r*fi : *5 (^r^S15 2) o R 

[0 0 7 8] ~ o Vti?7 $ 3 0tCj:6^ 7> 

^>-^«i:. EF I ECU7 0(cJ:5*RJ|sH**t*J»*3 4:O5 
jfir^WJ»(-J:!9. ^Vv^V 5 0t4 J ^^T^^(C^i9 , ^ 
7>9i/*7 b 5 6©[HlK^CI4_b#-r^o ^©^m, ^ 
7 2T^yv/V5 0©[h]CScN edSIaWEScN 

ST&±is\^tzkmWri$ti>Z>k. WCPU9 0I1 jfeff 

4) , TENDJ t^a*4"C*WJW^— ^^«rJ»Ti-So 
[0079] r Hf^ 7 y^y ^^IBlW 2 2 1^ 

f^t^h^^Td, 7^h : e-^4 0^h;^T 
a, ^ 7 yf"*-^ 3 0 © T c *3 J:t/xy i^y 5 

ooisiteKNe^ae^aT-srHs^-f-o 

tl> 7^F^"^4 0©h/^^Ta$rTa=Ta* + 
TSTi:*J»-r^ — ^ 3 0©F/^Tc 

- T\ ^7^f^-^30Of^^Tc^ft©I (~T 
ST) £-T<5C0i4, b/V^T c <D$m-&mW)%b2 2 ©iE^ 

*ipj(^ffl-r-5 b^^*HE (^7^) ^-r^^^i-ct 

0, ^ 7^3r>^"CJ4, xy^y5 0$:Eit^^lPl© 

h/u^ Srf^ffl ^li:^ r t J; ^>©l4«iaiUy u c e 
[0080] ^^yf^aoct^?^^^ 

b 5 6tC b/U^TST^^fflS J &5w^i-<t 9; ^>-^> 
5 o^xy^ys OWEKESN eliJb#L, &fMT2\Z 



(14) 



2 12 2 



^^3 0£D«^Tt^ ^^5 011 EFI 
ECU70tiJ:5 JBWitWMlW^jft^MWfe 

0< 0 ffifttt2 2(C^ffl-T^ hA^T dti. Tv-^b^r 
^40WF^Ta^7 y^t— * 3 0£D h/U^T 
c^ifP (Td=Ta+Tc) X~&>Z>frh&fMT 1 

[0 0 8 1] &3b\ B9m WW fc«>, 

^ 4 o^e>nz»**2 2ic h^^t^mi-^^b. mwi$& 

[0 0 8 2] r 9 Ltxyyy5 0 ri^JSl-M t> , ^tT 

b#^^— #®m&feTlrZ>h^ TO&u/i:»;&e*38«2 
^■4*e3S3S«2 OtcJ; 9iEllb$*2 2 MfiStSftSfMft 
[0 0 8 3] ^_h, iftWLfc*ffB#* J: 

^ 7^=*:^Mei"5 hvt'^TSTSrTv';* 4 0 

[0 0 8 4] **3, HJStWCIi, ^7^^-^3 0(1 

[0 0 8 5] SHSWttt, ffi^T^h^-^ 

y^y5 0 «:*&■& U"Ctj<tv\ r^S^, 7^ h^e- 
^ 4 0 0 bA^ifi^fflT a *littO-Cfc^* i b, 7^ 
^_>$r 4 ooW^Ta \%*$ — ?m<D YjV? TSlt 

[0 0 8 6] ft Id, *3gWO»2<75|81fiffl|-e*>5 3i^^ 

y(ofeftgti o B(cot^-ciftWi"So ^2Stte0y<z>j- 
nsse i o <z)«^c^ 3 *>»*e*3s« 20^7^ 

— * 3 oiTV* h^e— *4 0 fc<z>Kttas»fc£>j&*Bft 



[0 0 8 7] 1D1 01*. S2^W'](Oxy>?y(D^ig 
Hi 0 B^«t6^^y5 0 ^tMjfiitSfi 2 

^<B*&»i£«i o B^1fe££ L"t«;t*»^5it3$« 
2 0Bm 7^h : t'-^4 0Bll xv^SOi 
^ 7 S/f-*-^ 3 0 B ^Of^^^7>'^v , -Y> r h 5 6 I- 

[0 0 8 8] ft!-, r. 5 ur«ricSnfc!B2*16Wo^ 

9<D*flsSrBMLfcEF I ECU 7 
0 |i % ^l^tg^^^v^vo^iti^gl 0 ^Pft:, 
f£&^5»J»a£«8 Ota^^^^^W^txy 

« J:t9eit-r^>o H»Sl8 0(OiH»CPU9 0lt 

:£D^^^itl6 Eli i icffj^i-s^^— ^toffi 

[0 0 8 9] ^MSA"— ^"^dS^ffSiXS 

^ »cpu9oii, minmm<v*?-?&i£^- 

^> (B4) ^Hfllt-, xy^y5 0^IH6S(Ne^y 
/yW^3 9^P)iW^ (^f y^S 2 0 2) . 068: 

0 4) „ xy^y 5 0 ^[EieSN e ^§0 t^£ltil(l 

v?>-5 0^)[H]^tNe^ttOT*fotlll ffSEFIEC 

53&*53&^»Bi"S (^r^S 2 0 6) o 
[0 0 9 0] ^^-^^>f 7 9^Vl:4ot^n 
tfx ^ 7 y^^t— ^ 3 0 BCD h/l"? T c ^rfflO ki~Z>M 
fflZftteo t&lZ UT7^S208) , 7^b^- 
? 4 0 B(C«t 9 5£^S-erS WTa ?r^^-^fflro h 
/u^TSTt-rsftiJWSrtTftS Ur^S2 10) 0 I 
fr^Jlwti, h^^i^^^T r 17!?MT r 6^:^-7^ LT 
^ 7 ^^^t— ^ 3 0B(O7^n^ 3 2 £>T yfo- 

^ 3 4 t<7?««aw*e^*fflo 

l^^e— ^ 4 0 BOO h/U^^^-fflT a *=TST£ UTHI 8 

^e-^4 OBSrWW-f^wfclcftSa 
[0 0 9 1 ] r 9 Lf:^ 7 7f 3 0 B^Jii 7 

EFIECU70I1 r(0^7>^>'^ffo'C x 

y i^y 5 0 ^©«li|sf*l*iSJ»^W»S:ff 4 5. Hi 
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1 <DX? — ^ftLSA— ^>Xit, SOB 
(DmWtTi/X h^=— * 4 0 B<7>SJ»4:LfcSL ft?J#PC 
PU9 0IL cc^v^^S O^lfiHESNe SrHE^ji^- 

f^s2i2) > z<nmmfk&&»tmwx-%z>mifc 

^-^rfflroWJWSrflCJhL Uf^S2l6) . TEN 

>5 OOEIteKN e^*fc*«J«-e#5lHl<!5*NSTS:a 
^ry7 B S 2 0 6 ^MoX Ji^LTt^S^r 

[0 0 9 2] ^±^L/c^2^J£^JO^>'v ; >'tO^W] 

t?#6o Sot, *<^*&f+tt<^#w^=* 

[0 0 9 3] *i3, Jg2*lfi«(7?3i>v 5 >'^*&»KBl 
OB-CtL ^7!xf*-^3 0B©WTc4:tt0i 
-tZ>h$k\^Ti/* h^r—P 4 0 Bl^J; "9 ^ 7> :a r^^u 
9P«"CB»tt2 2«L^U 5B5£Lfc#«S"?, ^ 

3 0 BCD h/U^JB^fflLT c * Id** — * ffl<£> h/W* 

%im\c£ V 9 s ?y s f-*:—2 3 0 B &*J»t*ntf £V\ 
[0 0 9 4] r. 0 1X31^^5 0J& s *6»£*t5£, ^ 

[0095] Jg 2 HJfiffyott*e*36« 2 o b -c te, 

^/^y 9 A<D^tmM^^:<O^M\^^X\%, *7 2f^ 
* — ? 3 OBWCi !9*M«:eiH"5-£ t"C#Sb 

0 B*BiiL-CtH*e»tSOXfc5, r<z>»-g\ * 
7 * 3 0 B^PsHEtdlft 2 2 Id Wu* T c SrftUB 

jgflt2 0 B-Ctt:* 5 O U h^e- 

^40BII ( t^7y^v't7h5 6*iJ— tf* 

^@^U, tryy*?*— * 3 o Blcj:5i^K)W2 2 

[0 0 9 6] CO£ 5 t^>^>5 0 SrffJhLTf* h 

£ L^7^^ 3 0 Bid J: t>*W*rlHfcU-CV^BS 
(c s /< y f y 9 4<0»S4BMj&sjJfJ£ffl[ <t 9fiT Ufc 

«*fc^j&s*£ftS4:* *<0\t 5 0 Sr*&«l 
1-5ft*t ITEF I ECU 7 OCA^^HSo EFI 



ECU70I1 r<7>«#J*SA*$ix*£, ^-r^^jffli 
y£S8 Old £5* 7 y^y/l:f|otxyyy5 co 

5 xy^ys 0O^l^*W]«gi8 Old 

son hi 2t^c?ij^-r5^ ; rT0#^^-^MS/^^> 

— ?&M) l:oi>r, H l 2 id#l^i"£^rTfl$** — * 

[0 0 9 7]j2»Mff^^-^Mm ft] 
fflICPU90lj:, *i* *7 s> * 3 0 B(D h;w*}f 

^filT c *Srtt^tP*aaSrHfi 1 -rS (^r^S2 2 
0) o ^7 y f 3 0 b/u^lS^ttT 

c*l*. «i£#as«LT^£W* (BP*>. iiidtt 

22©^) £ LT#fcb*b5ffl* bA^ffi^ttT d 

* t--tt^o att^ r^b ; e-^40Broh^T. 

a mWkhttt 7 s/^*- * 3 0 BO WV*JB4Mt[ 
T c *|d** — *ffi<£> h/W^TST^Dx.*: h/v* (IP 
1^ Ta = T c* + TST) £-r**J»&fT*5 (*7:y 
/S 2 2 4) o ^(7)J:9^^7 3 0 BCD b A- 

*JS*ffiT c — #m<D h/U^TSTSr*D^TTV 

7 b*-^ 4 0 B© T a I: t5©tt, rc>>?v5 

O^ffJh^FtCli^^y^— ^ 3 0 2 (1^ 

T c <!: Lt<Z) b^^ 

-^4 0BtJ^tl^^btfc5o T^h^ 
-^4 0B(7)WI1 ^7 3/f*-^3 0B<7)WU^t 
^IT c * — ? m<D y?\s$ TST^r^D^l/c T 

a ^rTv-^ h^e— ^ 4 0 B O tl^lT a*tlt 

[0 0 9 8] :Ht7^F ; e-^4 0B^afli-J: 

19 % ilib$i2 2^^ h^^^ib^UiC^^^>5 OCD^ 
yZ/2i/^7 h 5 6 3&* [HUE* ax 5 o EFIECU70 

ftJ^l^^T^o h^e — ^ 4 0 B0>»J»*bfc«t*, 

Sl»CPU9 0|j:, ^>v^^ 5 O^BSSN e ^riS^fiZi 
^ (^f^S 2 2 4) . ^(OlEie^^i:^M^# 
SlHKEKNSTSrtfi^fc^SrWWfUT Ury^S2 2 
6) . Mftm<D*? — ?ftV>m'M$:$fit^ (^-r^ys 

2 2 8) . TENDJ (^aifC**J»/^^>'*»T't' 
5 0 **3, ai^^^ 5 0O|Hlte*Ne3&s^»t*JWf"C# 
. SlsMeSkNST*iBl£6*-C(i. ^7^S 2 2 0CIo 

[0 0 9 9] :9ltxyyy5 otf^tm^*) > ^tr 

t}fc&mw2 o<Dmtmmkm&<DWMx\ ^^^s 

o x *> *£-r *3=-*^**M*eii3S« 2 0 B J: <9 
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[0 10 0] £JL±; Mltl2*M'l^>^^ 

J: -5HZSJb$A 2 2<D W^2E»tt#v\> 
[oioi]S2»t?ll $px^yso« 

iy y 5 0 **6llit5 fc^i ttRW tfcjjs, SW S 
ffjLLTV^tttfi^^^S OSrttttLTfc ^ 
GD#£\ ^ 7 ^f-=e— * 3 0 B<D bA^»4MIT c *tt 

[0 10 2] r 5 Lfc»2itl6ffa^v^^*6»3S« 
"CI*, h*-^ 4 0 B txy^y 5 0 ^ 7 

^e— ^ 3 o BboWW??^? ^ 7 ^ 56 l-BiSf*** 

hi 3 (Dtb^eiise 2 occoj: 5(-, 

0 C k tt&f-T 6 J: 5 El I* T fc «t v\, 
[0 10 3] ^0^O^JS^^(-OU>T^U 

[0 10 4] B2 iC^Lfc^Jg^JcOrc^^VOO 

1 0dS«^.5»*e»ifi«2 0*4«iStt* 

(4 wd) \zmm L/c#^(i. hi 4^-rrrt<i-* ■ 

6o 0 1 4 ^^i-«J*"C(4; Pfttt 2 2 iCfttttW 
Ltt^T^ h^e— ^4 0£rl£l!jite2 2 £ 9#gtb 

^4 0(cJ:o-caiWi5oKtt«l2 7, 2 9£i»W5o 

Kttttl2 2<0&*K**ir2 3^LTf>f7r ^ 
>^^^^2 4^»^**LT^9, rOi^tbW2 2(C 

[0105] ?temi&<oTfcm*xh. ffirasLfc. 

^a^as^-aa, Ift«2 2^@^t6 
HJ£»#*Rtf\ :^@£W(^^»«2 2$:K 
^7 j/?--*— ^ 3 Wv^ T c Sr** — 

x^y5 0S:»»tS-i:^f5. K»tt2 2 

S/^ h*-^ 4 0 I: J: 5 *PS:f 5. roTv-* 
h-e-^4 OtCj^^mWK^^T^V^VS 0**6 

^7i/f^7^^ 3 0 fc«5M(-IBftW2 2 

2 2 ^y^-no^b/^T 
c **?-?m<D h^TSTt lt^7-7^-^ 3 0 



[0 10 6] k^?>X\ ±5SLfc#lta«T : li. 

ysot Lr^y y yi:i <9iite^tL^^y y 
[0107] nmmx-\L ? ? 30^ 

t;r^f^^4 0i:lXPMi OkMBWJK ; Perm 
anent Magnet type) raffl«»«ftfflV>T^fc#, H£ 

fc^ V RJg (prSE y 7 ^ ^ >^7F£ ; Variable Reluctanc 
e type) |H»lMBl8K\ ^-^T*™**, iBUf£«lbW 
Vg«tnb«ft<*\ ««»*-^^ ft 

[0 10 8] SbK. jMfiW"C*ti. ^7 7f^3 0 

t(om, ^y^^y^-^vsfc ^y^ 

[0 10 9] fca^tt, **«t?tt. SSl*5j;tf»2<D 
ffitt[Hlft9 1, 9 2iUh7^^>fwW«:ffl 
V^fciftS. *ra>teM. IGBT OSft^-h^*-^* 
-Kb7>'^^ *. Insulated Gate Bipolar mode Tran 
sistor) ^ ^y ^??^W<-*^ «E 

PWM C^/V^d^H ; Pulse Width Modulation) 4 V 

[0 110] ^7t, s<yTV94k LTtt, Pb^^f 
y, NiMH/<yfy, Li^^fy^^ffll'^-i: 

[0 111] £r.*>"T\ 6JLh0>#H*«-CI4, iVv?y 

[mu *3g^<^— siswt uxcoaiv^^i&ftaeK 

i o**P«ni-««UfclB^ai"»»fi8;BI"t?*>So 
[B2] tb^e»K«2 0 4:»J»36«8 0 0««<0«K 

[El 3] Sl^eii^®2 0Sr»fiK-fS^9s/^-^ 3 

[04] ^JtS^fi8 0(^<t ^tT^n^^^-^M/V 

[05] 0t-i 9*^*1X6^7 yf*-^ 

3 0 ^pOl^^M^^Tt ^) 7 n t - K' 

10 6] «i>3eagsB2 o^tb^aittw-f *fc«><^ 



) 
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[0 7] Hawses oicxv mnziTLZ^^*-?^? 

[08] »l«§8 OlCct 0*ffSix5T^ h*-* 

ifo £>o 

[0 9] ^ 7 y 2 2 WffltS 

— 9 3 0OWTc*3W3i^5 OW@(ESNe 

[010] ^2HJS^JC03i^i/^C0^ft^©l 0B*HW 
tss^y 5 0 fc»;aeaS6»2 0BO**©W«: 

[Hill] ^2^^'J^^^^^^^SbSHi OB^ii 
[012] ^2^^J^^^^>^^ib^gl OBtfSfit 
[013] ^StlffiM^^^^^**^* 1 0B*S|B 
[014] Bl2(c^Ufcltl6«iJ^>'^^^*&»3S«' 1 

0 35s«*5«i*e*S6« 2 o £ 4 Mimmmz.mm vtzm 

1 o-teMSSK 

1 o B •••*&»££« 

2 o--- b^^eassB 

2 O—Ktfje&SS* 

2 0 B ■- WU^fiSSSIl 

2 0B-»AfiliSl 

2 0 c-»»*e»361!: 
2 2-*^ft# 
2 3-^^ 

2 4"'7>f77 u^v^^^ir 
2 6, 2 8*"IZttfra 

2 7, 2 9—iMMll 

3 0 7 y^-*—* 

3 0 B — ^ 7 s/f-=E-— ^ 
3 0 C — ^ 7 y^—* 
3 2 -•Tty& u — & 
3 4 ^-^n — ^ 
3 5 — jkiMK^" 
3 6 — HtB^-f fV- 
3 7 A, 3 7 B— ^<T y 
3 8-"EHSb7l''* 



3 8A—ft«» 
3 8B--RSS 

3 9 *•• 

4 0-7^ h^e— ^ 

4 0B-7^ b^— * 
4 0 C-7^ b^E—^ 
4 2***n — ^ 
4 3 •••^x — ^ 

4 4 ■•■EW= I -<'l' 
4 5 * 
4 6-*4M8fcff 
4 8 — U % //W< 

4 9»-^T I) 

5 0" -J-^v^^ 

5 

5 4 — If* b ^ 

5 G—fylsPi/*'? V 

5 7*"^>T— A- 

5 8->f^t>f^ 

5 9 a-IEA^y 

5 9b 

6 O—^-f * f V — * 
6 

6 6--^n y Y?v/<)V^f 
6 1 -'Tt^^^—Z 

6 8"-^n f/WW^^i/a 

7 0-EF I ECU 

7 2 ^1*- 

7 4-*ta-fe^ 

7 6—EH5Sk-fe>-9- 
7 8*-[H]te^S'fe>'^ 

7 9— — 

8 0-«J»3fi« 

8 2 h W<— 

8 4 •»v'7 hsKv^v'a >-tr>-^ 

9 0-WCPU 
9 0a -RAM 

9 0b --ROM 

9 1, 9 2--I*ib[H]S§ 

9 5,9 6-«t«B8 
9 7, 9 8-««Lfiim« 

9 9-a**«a» 



I 
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mi ] 



[G9 2] 




50 



20 



30 r 40 

39 ( 32 35 3S 46 
I V; C 34 38^3^/^ 



42, 



1/ 




65 64 



IB 3] 



[H!6] 
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9-42122 



[H4] 




fei»(ANd = 0) 






Tc = TS 





■S108 



-S110 



L 



N e 




5112 
S114 




50 



\m\ o] 



39 46 
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[@5] 



*§*rase eft-® 

flc=9e-fld 



I u c . I v c . 



S122 
-5124 
«S126 
~S128 



I del _ R |-sin (0c- 120) sin0c|[luc] 
IqcJ ~ V2 t-cos (0c-l 20) cos0c JU vcj 



S130 



Vdc=KpAl dc+2K i Aide 
Vqc=KpAl qc+ZK iAlqc 
A I d c= I dc*- I dc 
AI qc=I qc*-Iqc 



5132 



[Vucl _ i2 fcosec -s i nflc 
lvvc]~*3 [cos (0c-1 20) -s i n (0c- 

Vwc=-Vuc-Vvc 


-1 20))(vqc] 






^-S136 




PWMttJ^) 



5134 
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c 



m7] 



113] 




L 



7>>^ HE-* h*? 







Ta = Ta* + TST \Z$im 






T c = T ST \Z.Wm 







/ N e QD / 



SUA 

5U6 
5U8 

S150 
S152 




( END ) 



20C 



50 3QC 38 

f 39 / 32 ] 45 




'56 



A8 
49 
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c 



[18] 



3 



5160 



I u a . I v a 



I 



fl da] _ J2 [cos 
llqaj Is i n 



0d si nddlll ua] 
0 d c o s 0 d J U v aj 



I 



S164 



Vda=KpA I da + SK i A I da 
Vqa=KpAlqa + 2K iAlqa 
Al d a= Ida*- 1 da 
AI qa= I qaX-I qa 



./-S166 



I 



1 



5168 



fVual ]2 fcosQd -sinfld Jf Vda ] 

Ivva] Uos <0d-12O) - s i n (6 d- 1 20) J lVq aj 

Vwa = — Vua-Vva 



PWM^ 



S170 



(23) 



IM9] 



Ta* 



Ta* 



4 OO^^Ta 



— r 



-TST 



NST 



0 
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[El 1 1 ] 




T c = o \z$m 



Ta =TST Kftfiffl 



Z 



i > > HfcjBt 

N e CO^^ii* 




5208 

-S210 

5212 
S214 




C END ) 
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\ m 



[112] 



3 



L 



53 



Ta=Tc* + TST l-##P 



L 



N e (DsKfrQfc 





( END ) 



S220 

5222 

5224 
5226 



5228 
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c 



I 



I u a . I v a 



S160 
•S162 



fl dalrr- [- s i n (6d-1 20) sinedlflual 
[l qaj"^ L-cos (0d- 1 20) cos6d J U vaj 

■ 



S164 



Vda = KpAl da+XK i A I da 
Vqa=KpAl qa+ZK i Al qa 
AI d a= I da*- Ida 
A I q a= I qa*- I qa 



^S166 



I 



fVual _ J2 fcosfld -sinfld H Vda 1 

IvvaJ "13 Uos (0d-1 20) -s i n (0d-1 20)JlVqaJ 
Vwa=-Vua-Vva 



j6168 



S170 



7ny b^t— S^K>flt# 
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(72)3SBJ# 3* (72)3£9I# Afe 



